The fluorescence method of detecting aflatoxin-producing strains of Aspergillus flavus and related species utilizes the ultraviolet-induced fluorescence of aflatoxin produced in a modified Czapek's solution agar containing corn steep liquor, HgCl2, and (NH4)H2PO4 instead of NaNO3. The presence of aflatoxin is confirmed by thin-layer chromatography of CHCl3 extracts of the fluorescing agar.
The fluorescence method of detecting aflatoxin-producing strains of Aspergillus flavus and related species utilizes the ultraviolet-induced fluorescence of aflatoxin produced in a modified Czapek's solution agar containing corn steep liquor, HgCl2, and (NH4)H2PO4 instead of NaNO3. The presence of aflatoxin is confirmed by thin-layer chromatography of CHCl3 extracts of the fluorescing agar.
Since the first report (8) that "turkey X" disease was caused by a toxic metabolite of Aspergillus flavus, hundreds of strains belonging to that group have been isolated from food and feed materials and surveyed for their aflatoxin-producing abilities. Both liquid and solid (rice, wheat, corn, and peanuts) substrates have been used (4) . Since testing large numbers of isolates on a variety of substrates requires much time and effort, a simplified method is needed. This paper repoits a series of experiments that led to the development of a method based on ultraviolet (UV) detection of aflatoxin diffused into an agar medium.
MATERIALS AND METHODS
Strains used. The representatives of A. flavus and A. parasiticus listed in Table 1 MgSO4.7H20, 0.5 g; KCI, 0.5 g; FeSO4.7H20, 0.01 g; sucrose, 30 g; agar, 20 g per liter of distilled water (i.e., Czapek's solution agar without N source). The pH was adjusted with 1 N NaOH as required.
Observation of fluorescence. Plates were examined under UV (366 nm) illumination from the seventh through the 10th day of incubation for the presence or absence of blue fluorescence in the agar surrounding the colonies (Fig. 1) . Intensity of the fluorescence was determined subjectively.
Extraction of aflatoxins from fluorescent medium. A 30-g amount of agar medium showing blue fluorescence was mixed for 5 min with 75 ml of water in a Waring blender. The aqueous slurry was extracted by blending for 5 min with 25 ml of chloroform; the mixture was centrifuged, and the CHCl, layer was decanted and retained. Chloroform extraction of the aqueous layer was repeated. The two chloroform fractions were combined, filtered, and concentrated to dryness under nitrogen. Residues were taken up in 10 ml of chloroform for thin-layer chromatography (TLC).
Determination and confirmation of aflatoxins.
Aflatoxin B1, B,, G,, and G, were determined quantitatively by TLC with a recording densitometer. Table 2 , or NaNO3, were the N source. When nitrogen was supplied in the form of the inorganic ammonium salts, NRRL 1957 produced no fluorescent substance, whereas NRRL 3145 yielded only the blue fluorescence characteristic of aflatoxin. Maximum intensity was observed on the medium containing (NH,)H2PO0.
Zn2+ (1, 6) , methionine (4), and corn steep liquor (3, 9) have been reported to promote the (Table   4) . Results with the one strain of A. parasiticus were similar to those obtained with the representative of this species tested on corn steep liquor in the absence of HgCl2 (Table 3) . Although one of the two strains of A. flavus (NRRL 3251) showed fairly intense fluorescence, the second (NRRL 5520) failed to respond on this medium.
The same three organisms were tested to The cultures on 0.05% corn steep liquor were retained at room temperature and reexamined at 10 and 13 days (Table 7) . Fluorescence increased in all three strains at 10 days but decreased in NRRL 2999 and 3251 at 13 days.
Since the plates were held at room temperature (approximately 21 to 22 C) after 7 days, it was not clear whether the increased fluorescence reflected a time or temperature effect. Subsequent tests at 20, 24, and 28 C showed that toxin production by NRRL 5520 is delayed at all three temperatures (Table 8 ). Therefore, observations should be made at 10 days on cultures incubated at 28 C.
As a result of these studies, a medium of the composition shown in Table 9 is recommended for detection of aflatoxin-producing strains.
Fluorescent APA medium surrounding colonies of NRRL 2999 and 3251 was extracted as described in Materials and Methods. By TLC of the chloroform extracts, aflatoxins B1, B2, G1, G2, B2a, and G2. were detected in NRRL 2999.
Only aflatoxin B1, B2, and Ba were detected in NRRL 3251. Aflatoxin B1 from both strains was e.g., asperopterin A or B (5), flavacol (10) , and deoxy-hydroxy-aspergillic acid (10) . To determine the extent to which these substances might interfere with the test proposed here, 13 known aflatoxin-positive strains and 12 strains that had failed to produce aflatoxin in earlier surveys on solid substrates were compared on APA. The intensity of the blue fluorescence in the agar was recorded, and CHCl3 extracts of the agar were prepared and were examined under UV light. In all strains, the intensity of the fluorescence in the CHCl3 extract duplicated that recorded for the agar. Intense blue fluorescence was produced by all aflatoxin-positive strains (Table 11) . One of the
